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DETAILED ACTION 
Drawings 

Figures 1-3b should be designated by a legend such as -Prior Art- 
because only that which is old is illustrated. See MPEP § 608.02(g). Corrected 
drawings in compliance with 37 CFR 1 .121(d) are required in reply to the Office 
action to avoid abandonment of the application. The replacement sheet(s) should 
be labeled "Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so 
as not to obstruct any portion of the drawing figures. If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any 
required corrective action in the next Office action. The objection to the drawings 
will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-6, 9-16, 20-27 & 30 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over applicants admitted prior art (hereinafter referred to as 

AAPA, figs. 1-3b; background; paras 0038-0054), in view of Kukurudza, US 

Patent 5,917,922. 

Re Claim 1 , AAPA discloses a switching split voice coil of a speaker ( fia. 
1: para 0038 ). the split voice coil having a first coil and a second coil located in a 
magnetic field ( ioaras 0038-0039 ). the first coil and the second coil being wired 
such that current can be provided to one coil without providing current to the 
other coil ( para 0044 ). the power amplifier comprising: a) a first branch for 
providing a first audio current to the first coil ( fig. 1 ): b) a second branch for 
providing a second audio current to the second coil ( fig. 1 ). wherein the first 
audio current differs from the second audio current ( para 0044 ). but fails to 
disclose c) a transformer for transferring energy between the first branch and the 
second branch such that both the first audio current and the second audio 
current constructively contribute to a force provided to the voice coil. However, 
Kukurudza does ( abstract ). 

Taking the combined teachings of AAPA and Kukurudza as a whole, one 
skilled in the art would have found it obvious to modify the switching split voice 
coil of a speaker (fig. 1: para 0038 ). the split voice coil having a first coil and a 
second coil located in a magnetic field ( paras 0038-0039 ). the first coil and the 
second coil being wired such that current can be provided to one coil without 
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providing current to the other coil ( para 0044 ). comprising: a) a first branch for 
providing a first audio current to the first coil ( fig. 1 ): b) a second branch for 
providing a second audio current to the second coil ( fig. 1 ). wherein the first 
audio current differs from the second audio current ( para 0044 ) of AAPA with c) a 
transformer for transferring energy between the first branch and the second 
branch such that both the first audio current and the second audio current 
constructively contribute to a force provided to the voice coil as taught in 
Kukurudza ( abstract ) to provide an alternating force in the speaker. 

The combined teachings of AAPA and Kukurudza fail to disclose a power 
amplifier for connection to the split voice coils. Official notice is taken that both 
the concept and advantages of providing a power amplifier is well known in the 
art. It would have been obvious to use a power amplifier within a speaker since it 
is common to have power amplifiers built in speakers. 

Re Claim 2, the combined teachings of AAPA and Kukurudza disclose the 
switching power amplifier as defined in claim 1 wherein: the first branch 
comprises a first switching element for controlling a first current in the first branch 
( AAPA. fig. 1: para 0038 ): the second branch comprises a second switching 
element for controlling a second current in the second branch ( AAPA. fig. 1: para 
0038 ). wherein the first current and the second current have a selected high 
frequency period ( Kukurudza. abstract ), the first audio current is the average of 
the first current over the high frequency period ( Kukurudza. abstract ), and the 
second audio current is the average of the second current over the high 
frequency period ( Kukurudza. abstract ). 
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Re Claim 3, the combined teachings of AAPA and Kukurudza disclose the 
switching power amplifier as defined in claim 2 wherein the transformer 
comprises a first winding in the first branch and a second winding in the second 
branch ( Kukurudza, fig. D . the first winding having a first terminal for receiving 
current flowing from the first branch and the second winding having a second 
terminal for receiving current flowing from the second branch ( Kukurudza. fig. D . 
the first winding in the first branch and the second winding in the second branch 
being oriented such that the first terminal and the second terminal are of opposite 
polarity ( Kukurudza. fig. 1 ). 

Re Claim 4, the combined teachings of AAPA and Kukurudza disclose the 
switching power amplifier as defined in claim 2 wherein the transformer is one of 
a high frequency transformer and an impulse transformer ( Kukurudza. abstract ). 

Re Claim 5, the combined teachings of AAPA and Kukurudza disclose the 
switching power amplifier as defined in claim 2 further comprising a first filtering 
capacitor for filtering high frequency components from the first current, the first 
filtering capacitor being connected to the first branch ( Kukurudza. fig. 1: CD : and, 
a second filtering capacitor for filtering high frequency fluctuations from the 
second current, the second filtering capacitor being connected to the second 
branch ( Kukurudza. fig. 1: CD . 

Re Claim 6, the combined teachings of AAPA and Kukurudza disclose the 
switching power amplifier as defined in claim 2 wherein the first audio current is 
provided concurrently with the second audio current ( AAPA. para 0044 ). and the 
first current and the second current are alternately supplied to the first branch 



Application/Control Number: 1 0/681 ,339 Page 6 

Art Unit: 2615 

( AAPA. para 0044 ) and the second branch respectively such that the second 
current is interrupted when the first current is supplied to the first branch ( AAPA. 
para 0044 ), and the first current is interrupted when the second current is 
supplied to the second branch ( AAPA. para 0044 ). 

Re Claim 9, the combined teachings of AAPA and Kukurudza disclose the 
switching power amplifier as defined in claim 2 further comprising a power supply 
connection means for providing power to the first coil and the second coil ( AAPA. 
figs. 1-3b ): and, a signal input branch for receiving an input signal providing audio 
information to the speaker ( AAPA. figs. 1-3b ): and at least one signal circuit for 
dividing the input signal to provide the first signal and the second signal ( AAPA. 
figs. 1-3b: 116 & 140: para 0038: signal is split between the coils ). 

Claim 10 has been analyzed and rejected according to claim 1. 

Claim 1 1 has been analyzed and rejected according to claim 2. 

Re Claim 12, the combined teachings of AAPA and Kukurudza disclose 
the method as defined in claim 1 1 further comprising transferring energy between 
the first branch and the second branch to make both the first current and the 
second current bi-directional ( AAPA. fig. 1: para 0038 ). 

Re Claim 13, the combined teachings of AAPA and Kukurudza disclose 
the method as defined in claim 12 wherein the step of transferring energy 
between the first branch and the second branch is performed by a transformer 
having a first winding in the first branch and a second winding in the second 
branch ( Kukurudza. abstract: fig. 1: transformer ). 

Claim 14 has been analyzed and rejected according to claim 4. 
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Claim 15 has been analyzed and rejected according to claim 5. 

Claim 16 has been analyzed and rejected according to claim 6. 

Claim 20 has been analyzed and rejected according to claim 9. 

Re Claim 21, the combined teachings of AAPA and Kukurudza disclose 
the method as defined in claim 1 1 wherein the first current and the second 
current are selected to be substantially inaudible when provided to the first coil 
and the second coil to impede sound distortion ( AAPA. para 0038: the current is 
inaudible till it goes through the coils and drives the speaker ). 

Claim 22 has been analyzed and rejected according to claim 1. 

Claim 23 has been analyzed and rejected according to claim 2. 

Claim 24 has been analyzed and rejected according to claim 3. 

Claim 25 has been analyzed and rejected according to claim 4. 

Claim 26 has been analyzed and rejected according to claim 5. 

Claim 27 has been analyzed and rejected according to claim 6. 

Claim 30 has been analyzed and rejected according to claim 9. 

Claims 7, 17-18 & 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over applicants admitted prior art (hereinafter referred to as AAPA, 
figs. 1-3b; background; paras 0038-0054) and Kukurudza, US Patent 5,917,922, 
as applied to claim 6, and further in view of Thrap, US Patent 6,912,136 B2. 

Re Claim 7, the combined teachings of AAPA and Kukurudza disclose the 
switching power amplifier as defined in claim 6 further comprising the first 
winding having a first terminal connected to the first switching element 
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( Kukurudza. abstract: fig. 1: transformer ) and the second winding having a 
second terminal connected to the second switching element ( Kukurudza. 
abstract: fig. 1: transformer ): the second terminal being opposite in polarity to the 
first terminal ( Kukurudza. fig. 1: 12 & 14 ): but fails to disclose wherein the 
transformer is a substantially 1:1 transformer ( Thrao. col. 10. lines 29-31 ). 
switching means for controlling (i) the first switching element to terminate the first 
current at a variable first threshold magnitude at the end of a first time interval in 
each high frequency period ( Thrao. abstract: fig. 1 ). (ii) the second switching 
element to terminate the second current at a variable second current termination 
magnitude at the end of a second time interval in each high frequency ( Thrao. 
abstract: fig. 1 ): such that the transformer is operable to transfer energy from the 
first branch to the second branch during of the first interval to commence the 
second current at the associated first threshold magnitude (Thrap. abstract: fig. 
1), and from the second branch to the first branch during the second interval to 
commence the first current at the associated second threshold magnitude 
( Thrao. abstract: fig. 1 ). However, Thrap does. 

Taking the combined teachings of AAPA, Kukurudza and Thrap as a 
whole, one skilled in the art would have found it obvious to modify the first 
winding having a first terminal connected to the first switching element 
( Kukurudza. abstract: fig. 1: transformer ) and the second winding having a 
second terminal connected to the second switching element (Kukurudza. 
abstract: fig. 1: transformer ): the second terminal being opposite in polarity to the 
first terminal ( Kukurudza. fig. 1: 12 & 14 ) of AAPA and Kukurudza with wherein 
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the transformer is a substantially 1:1 transformer ( Thrao. col. 10. lines 29-31 ). 
switching means for controlling (i) the first switching element to terminate the first 
current at a variable first threshold magnitude at the end of a first time interval in 
each high frequency period ( Thrao. abstract: fig. 1; col. 8. lines 51-53 ). (ii) the 
second switching element to terminate the second current at a variable second 
current termination magnitude at the end of a second time interval in each high 
frequency { Thrao. abstract: fig. 1: col. 8. lines 51-53 ): such that the transformer is 
operable to transfer energy from the first branch to the second branch during of 
the first interval to commence the second current at the associated first threshold 
magnitude ( Thrao. abstract: fig. 1 ). and from the second branch to the first 
branch during the second interval to commence the first current at the associated 
second threshold magnitude ( Thrap. abstract: fig. 1 ) as taught in Thrap to provide 
alternating force in the speaker. 

Claims 17-18 have been analyzed and rejected according to claim 7. 

Claim 28 has been analyzed and rejected according to claim 7. 

Claims 8, 19 & 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over applicants admitted prior art (hereinafter referred to as AAPA, 
figs. 1-3b; background; paras 0038-0054) and Kukurudza, US Patent 5,917,922, 
as applied to claim 6, and further in view of Thrap, US Patent 6,912,136 B2. 

Re Claim 8, the combined teachings of AAPA and Kukurudza disclose the 
switching power amplifier as defined in claim 6 where the current is audio ( AAPA. 
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para 0038: speaker ) but fails to disclose wherein the switching means is operable 
to control the variable first threshold magnitude and the variable second 
threshold magnitude from high frequency period to high frequency period to 
control the first current and the second current. However, Thrap does ( abstract: 
fig. 1: col. 8. lines 51-53 ). 

Taking the combined teachings of AAPA, Kukurudza and Thrap as a 
whole, one skilled in the art would have found it obvious to modify the switching 
power amplifier as defined in claim 6 where the current is audio ( AAPA. para 
0038: speaker ) of AAPA and Kukurudza with wherein the switching means is 
operable to control the variable first threshold magnitude and the variable second 
threshold magnitude from high frequency period to high frequency period to 
control the first current and the second current as taught in Thrap ( abstract: fig. 1: 
col. 8. lines 51-53 ) to provide alternating force in the speaker. 

Claim 19 has been analyzed and rejected according to claim 8. 

Claim 29 has been analyzed and rejected according to claim 8. 

Contact 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to George C. Monikang whose telephone 
number is 571-270-1 190. The examiner can normally be reached on M-F. alt Fri. 
Off 7:30am-5:00pm (est). 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Chin Vivian can be reached on 571-272-7848. The fax 
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phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

George Monikang 6/20/2007 
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